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(g) Headed rod member aligning and supplying apparatus. 

Sf) An aligning and supplying apparatus (1) oom- 
prises a container (2) to store screws, a chute 
which gets In the container (2) and is formed on 
the top surface thereof with a groove (3) having 
a smaller wWth than the diameter of the screw 
head so as to receive the screw shank, means 
for relatively moving the container and the 
chute t)etween a first positron where the bottom 
surface of the container and the top surface of 
the chute meet and second posltton where the 
top surface of the chute rises to a predeter- 
mined height from the l)ottom surface of the 
container, and a first air nozzle (14) which is 
positioned so as to face towards the top surface 
of the chute and blows off a screw (23) fallen 
without getting into the groove of the chute. 
The screw shank is received Into the chute 
groove when the apparatus is in the first posl- 
tton and the screw (23) which lies fallen on the 
top surface of the chute is blown off, leaving 
screws aligned in a row in the groove (3). Thus, 
the screws stand in a row in the chute. 
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There is known a headed rod member aligning 
and supplying apparatus which is cx)nstructed to align 
headed rod members, such as screws, In a manner 
that their heads are positioned In the same orientation 
for supplying the aligned headed rod members one by 
one. This apparatus is used for automatically feeding 
screws or the like to an air driver or some other power 
tool. In the headed rod member aligning and supply- 
ing apparatus as presently used, a large number of 
headed rod members such as screws scattered In 
pieces are put in a bowl-like container. The container 
is constructed to be vibrated in a predetermined 
amount to let the headed rod members ascend in a 
helical track fonmed therein. An attachment member 
mounted on the middle of the track aligns headed rod 
members in the track by steadying the unstably posi- 
tioned headed rod members passing through it and 
removing ones which are positioned more unstably. 

As the above-described aligning and supply ap- 
paratus of headed ROD members aligns scattered 
headed rod members, automatic supply of screws or 
the like to an air driver or some other power tools is 
possible. Nevertheless, in this apparatus, the form of 
the attachment member and its position and posture 
in attaching it to the container heavily depend on ex- 
perience and skill and a skilled technician is needed 
to align a large quantity of headed rod members sta- 
bly. 

Accordingly, the present invention aims to pro- 
vided headed rod member aligning and supplying ap- 
paratus for aligning a large quantity of headed rod 
members stably without relying on a skilled techni- 
cian. 

According to the present invention, there is pro- 
vided a headed rod member aligning and supplying 
apparatus adapted to align headed rod members, 
such as screws, in a manner such that their heads are 
positioned in a line and with the same orientation for 
supplying the headed rod members one by one from 
the line, characterised in that the headed rod member 
aligning and supplying apparatus comprises a con- 
tainer to receive a large number of headed rod menv 
bers; an elongated chute having a portion inserted 
into the container and a top surface which is formed 
with a groove of a diameter being smaller than a 
shank diameter of one of the headed rod members but 
larger than a head diameter and of a sufficient depth 
to receive a shank therein; moving means for effect- 
ing relative movement between the container and the 
chute to move both the container and the chute be- 
tween a first positton in which the bottom surface of 
the container and top surface of the chute rises to a 
predetermined height from the bottom surface of the 
container and an air nozzle positioned to be directed 
toward the top surface of the chute to blow off headed 
rod members lying fallen without getting into the 
groove of the chute, and that in the first position, the 
shanks of a plurality of headed rod members are re- 



ceived in the chute groove from the container in which 
a large number of headed rod members are con- 
tained, whereby the shanks of the plurality of headed 
rod members are contained in the chute groove, the 

5 container or the chute is nfK>ved by the moving means 
to take the second position in which the top surface 
of the chute is raised from the bottom surface of the 
container, and in the second position, the air nozzle 
blows off the headed rod members lying fallen on the 

10 top surface of the chute to retain only the aligned 
headed rod members in a row being left in the groove. 

In this invention, the chute may be connected to 
a feed member which extends to escapement means 
which separates and feeds the aligned headed rod 

IS members one by one, and a second air nozzle also 
may be provkJed for blowing off air onto the top sur- 
face of the chute so as to send the headed rod mem- 
bers aligned in a row in the groove to the feed menrv 
ber. 

20 The present invention is described further by way 

of example only in the accompanying drawings, in 
which: 

Figure 1 is a perspective view of a headed rod 
member aligning and supplying apparatus ac- 
25 cording to the present invention; 

Figure 2 is a perspective view of a container, 
Figures 3a and 3b show the container and a chute 
in the first position and in the second position, re- 
spectively; 

30 Figure 4 Is a plan view of the aligning and supply- 

ing apparatus prior to aligning screws in a row in 
the chute; 

Figure 5 is a plan view of the aligning and supply 
apparatus in which a screw lying fallen is blowN 
35 off from the chute and 

Figure 6 is a plan view of the aligning and supply- 
ing apparatus in which aligned screws have been 
fed to a feed member. 

For the sake of convenience, headed rod mem- 

40 bers are represented by screws in the following de- 
scription but it does not matter if they are T-studs, 
nails, blind rivets or the like. The aligning and supply- 
ing apparatus 1 for screws as headed rod members 
comprises a container 2 to contain a large number of 

45 screws scattered in pieces, an elongated chute 4 hav- 
ing a portfon inserted into the container and a top sur- 
face which is formed with a groove 3 of a diameter be- 
ing larger than a screw shank but smaller than a screw 
head and of a sufficient depth for receiving the shank 

50 therein, and a piston-cylinder device 5 as moving 
means for effecting relative nnovement between the 
container 2 and the chute 4 to move them to each 
other between a first position in which the bottom sur- 
face of the container and the top surface of the chute 

55 and a second position in which the top surface of the 
chute rises to a predetermined height from the bottom 
surface of the container. 

The container 2 is described in the following, re- 
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ferring also to Figure 2. The container 2 is formed as 
a box opening at Its top to store a large number of 
screws. The centre of a bottom surface 7 Is provided 
with an opening 8 to receive the chute 4. The bottom 
surface 7 inclines downwardly from side surfeces of 
the opening 8 so that stored screws can move to- 
wards the opening 8 due to gravity. 

Corresponding with the chute 4 which is received 
In the opening 8 of the bottom surface 7, a slot 9 is 
formed on the side so that an outlet portion of the 
chute 4 exists from the container 2. Further, the side 
opposite to the slot 9 is formed with a slit 10 at a pos- 
ition corresponding to the groove 3 of the chute 4. 
One of the side edges of the container 2 extends 
crossways, and an extended portion 12 is connected 
with a piston rod 13 of the piston-cylnder device 5. 

The chute 4 is made into an elongated shape so 
as to form the elongated groove 3 and is also formed 
in a plate-configuration so as to be received in the 
opening 8 of the container 2. The piston-cylinder de- 
vice 5 moves the container 2 and chute 4 to each 
other between a first position In which the bottom sur- 
face 7 of the container and the groove 3 on the top 
surface of the chute meet and a second position in 
which the groove 3 of the chute rises to a predeter- 
mined height from the bottom surface 7 of the con- 
tainer. In this embodiment, the chute 4 is fixed and an 
extended portion 12 of the container 2 is connected 
to the piston rod 13 of the piston-cyiinder device 5 so 
that the container 2 can be moved up and down. Al- 
ternatively, the container 2 may be fixed and the 
chute 4 may be moved. It is also possible to move both 
the container 2 and the chute 4. The first position and 
the second position referred to in the above, are de- 
scribed in the following, with reference to Figure 3a 
which shows the second position to which the groove 
3 of the chute is raised, a predetermined height from 
the bottom surface 7 of the container, while Figure 3b 
shows the first position in which the bottom surface 
7 of the container and the groove 3 on the top surface 
of the chute meet 

The aligning and supplying apparatus 1 is equip- 
ped with a first air nozzle 14 to blow off air to the 
groove 3 of the chute 4 so as to blow off headed rod 
members lying fallen without getting in the groove 3 
of the chute 4. In order to send the screws aligned In 
the chute groove 3 to the outlet portion of the chute 
4. a second air nozzle 15 is provided to blow off air 
from the outside of the container 2 via the slit 10 the 
chute groove 3. In the outlet portion of the chute 4, an 
elongated feed member 18 is fonmed with a groove 17 
which is similar to the chute groove 3. As shown in 
Figures 4 through 6, the feed member 18 extends to 
an escapement device 19 to separate and feed the 
aligned screws one by one. In the predetermined pos- 
ition of the feed member 1 8. a sensor 20 Is positioned 
to detect the screws In the groove 17 so that the sen- 
sor detects the screws being fed to the escapement 



device 19. As shown in Figures 4 through 6, the first 
air nozzle 14 and the second air nozzle 15 are con- 
trolled to change their direction or to stop by a 3-pos- 
itlon directional control vah^e 22. 
5 How screws are aligned in a manner that their 

heads are positioned in the same direction by means 
of the aligning and supply apparatus 1 constructed as 
stated above will now be described with reference to 
Figures 3a and 3b, 4, 5 and 6. As shown in Figure 3a, 
10 a large number of screws 23 are stored in the contain- 
er, scattered in pieces, In the second position In which 
the chute groove 3 at a predetermined height from 
the bottom surface 7 of the container. Then, the pis- 
ton-cylinder device 5 is actuated to rBise the contain- 
f 5 er 2 to the first position in which the bottom surface 
7 of the container and the groove 3 on the top surface 
of the chute meet as shown in Figure 3b. In the first 
position, the many screws 23 move along the slopes 
of the bottom surface 7 of the container towards the 
20 chute groove 3. The shanks 24 of the screws 23 are 
received in the chute groove 3 and their heads 25 are 
brought into engagennent with the top of the groove so 
that the screws are suspended by the groove. Thus, 
the screws 23 are aligned in a row In the groove 3 with 
25 their heads being positioned in the same orientation. 
When the shanks of the plurality of screws 23 stay in 
the groove 3, the container 2 is brought down by the 
piston-cylinder device 5 to the second position (Fig- 
ure 3a). As shown in Figure 4, however, some screws 
30 lie fallen on the top surface of the chute as their 
shanks have failed to get in the groove 3 of the chute 
4. Therefore, as shown in Figure 5, the directional 
control valve 22 Is actuated in the second positton to 
feed air to the first air nozzle so that the screw lying 
35 fallen on the top surface of the chute 4 can be blown 
off. This allows only the aligned screws to be left in 
the groove 3. 

After a large number of screws are aligned in the 
chute 4 as described above, the directtonal control 
40 valve 22 is actuated to stop feeding air to the first air 
nozzle 14 and instead, to supply air to the second air 
nozzle 15 for feeding the aligned screws to the feed 
member 18. The feeding may be carried out by slop- 
ing the chute 4 instead of feeding air as done by the 
45 second air nozzle. The screws transferred to the feed 
member 18 are detected by the sensor 20 and the 
feeding of the screws if forwarded to the escapement 
device 19. The escapement device 19 receives the 
screw at the head of the line into a recess as shown 
50 in Figure 4 to move to a feed tube 27 as indicated by 
the arrow. In the position shown in Figure 5, the screw 
is vacuum-sucked from the recess 29 of the escape- 
ment device 19 to the feed tube 27 and is directly fed 
to a power tool such as a pneumatic screw driver. 
55 Then, as shown in Figure 6, the escapement device 
19 returns to receive the screw at the head of the 
aligned screws again to send the lead screw to the 
feed tube 27 in accordance with the demand from the 



3 



5 



EP 0 647 500 A1 



6 



power tool When all the aligned screws In the feed 
member 18 have been sent out, the screw aligning op- 
eration Is repeated on the chute 4. As shown In Fig- 
ures 4 through 6. the chute 4 may be provided with a 
gate 30 in a portion Just out of the container 2 for sep- 
arating the work of aligning screws from the feeding 
of aligned screws to the feed member. 

The aligning and supplying apparatus according 
to the present invention is equipped with a container 
and a chute having a groove on the top surface there- 
of with a portion of the chute inserted into the contain- 
er, and the container and the chute are moved to each 
other between a first position in which the bottom sur- 
face of the container and the top surface of the chute 
meet and second position in which the top surface of 
the chutes rises to a predetermined height from the 
bottom surface of the container. In the first position, 
the shanks of a plurality of headed rod members are 
received from the container into a groove of the chute 
and In the second position, the headed rod members 
lying fallen on the top surface of the chute are blown 
off by means of an air nozzle so as to leave the 
aligned headed rod members in the groove. Thus, an 
aligning and supplying apparatus which is made up of 
components of simple structures but is capable of 
aligning the headed rod members reliably without re- 
quiring a skilled technician is provided. Therefore, it is 
possible to mass-produce the headed rod member 
aligning and supplying apparatus to align a large 
quantity of headed rod members stably without rely- 
ing on a skilled technician. 



ting into the groove of the chute, and that in the first 
position the shanks of a plurality of headed rod mem- 
bers are received In the chute groove from the con- 
tainer in which the large number of headed rod menrv 

5 bers are container, and whereby the shanks of the 
plurality of headed rod members are contained in the 
chute groove, the container or the chute is moved by 
the moving means to take the second position in 
which the top surface of the chute is raised from the 

10 bottom surface of the container, and in the second 
position, the air nozzle (14) blows off the headed rod 
members lying fallen on the top surface of the chute 
to retain only the aligned headed rod members In a 
row being left in the groove. 

15 2 The aligning and supplying apparatus accord- 

ing to Claim 1 , characterised in that the chute Is con- 
nected to a feed member (18) which extends to es- 
capement means (19) which separates and feeds the 
aligned headed rod members one by one, and a sec- 

20 ond air nozzle (1 5) is provided for blowing off air onto 
the top surface of the chute so as to send the headed 
rod members aligned in a row in the groove to the feed 
member. 

25 



30 



Claims 

35 

1 A headed rod member aligning and supply ap- 
paratus adapted to align headed rod members such 
as screws in a manner such that their heads are posi- 
tioned in a line with the same orientation for supplying 
the headed rod members one by one from the line, 40 
characterised in that the headed rod member aligning 
and supplying apparatus (1) comprises a container 
(2) to receive a large number of headed rod members 
(23), an elongated chute (4) having a portion inserted 
into the container and a top surface which is formed 45 
with a groove (3) of a diameter being smaller than a 
shank diameter of a headed rod member (23) but larg- 
er than a head diameter and of a sufficient depth to 
receive a shank therein, moving means for effecting 
relative movement between the container (2) and the so 
chute (4) to move both the container and the chute be- 
tween a first position in which the bottom surface of 
the container and the top surface of the chute meet 
and a second position in which the top surface of the 
chute rises to a predetermined height from the bottom 55 
surface of the container, an air nozzle (1 4) posittoned 
to be directed towards the top surface of the chute to 
blow off headed rod members lying fallen without get- 
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